Cyclin-dependent kinase 5 (Cdk5) is associated with synaptic plasticity and cognitive function. Previous reports have demonstrated that Cdk5 is necessary for memory formation, although others have reported Cdk5 conditional knockout mouse models exhibiting enhanced learning and memory. Furthermore, how Cdk5 acts in specific cell populations to affect behavior and cognitive outcomes remains unclear. Here we conduct a behavioral characterization of a forebrain-specific Cdk5 conditional knockout mouse model under the aCaMKII promoter, in which Cdk5 is ablated in excitatory pyramidal neurons of the forebrain.
Introduction
The neuronal cyclin-dependent kinase 5 (Cdk5) is a serine/threonine kinase with a well-established role during embryonic neuronal migration and in cytoskeletal dynamics (Dhavan & Tsai, 2001 ). More recently, Cdk5 has been implicated in a variety of synaptic functions including the synaptic vesicle cycle and synapse formation (Samuels et al., 2007; Su & Tsai, 2011) . In addition to targeting NMDA receptors and postsynaptic scaffolding proteins such as PSD-95 (Li et al., 2001; Morabito, Sheng, & Tsai, 2004) , Cdk5 activity is critical for the formation of synaptic plasticity as measured by long-term potentiation (LTP) at hippocampal synapses (Fischer, Sananbenesi, Pang, Lu, & Tsai, 2005; Li et al., 2001) . Furthermore, several intriguing reports have uncovered a prominent role for Cdk5 in regulating synaptic transmission to fine-tune homeostatic plasticity (Kim & Ryan, 2010; Mitra, Mitra, & Tsien, 2011; Seeburg, Feliu-Mojer, Gaiottino, Pak, & Sheng, 2008) . Despite the growing evidence highlighting Cdk5 and its influence on synaptic plasticity, recent studies on how Cdk5 loss-of-function affects behavioral outcome have reported diverging findings.
One study examining how loss of Cdk5 affects behavior reports an increase in learning and memory in a Cdk5 conditional knockout mouse line (Hawasli et al., 2007) . The Cdk5 mutant animals were generated under the prion protein promoter, and they displayed enhanced spatial memory, increased memory formation during fear conditioning, and significantly enhanced LTP in synaptic plasticity experiments. However, other studies have demonstrated that Cdk5 is necessary for associative learning within the septohippocampal system, as inhibition of Cdk5 activity prevents contextual-fear memory formation (Fischer, Sananbenesi, Schrick, Spiess, & Radulovic, 2002) . Subsequent studies indicated that loss of Cdk5 in pyramidal neurons of specific hippocampal regions under the aCaMKII promoter, or pharmacological inhibition of Cdk5 activity, is detrimental to acquisition of spatial and contextual memory and results in deficits in LTP (Guan et al., 2011; Li et al., 2001) . It is interesting to note that mouse models in which p35, the regulatory subunit of Cdk5, has been deleted show cortical lamination deficits, seizures, and adult lethality (Chae et al., 1997) . The p35 knockout animals also exhibit hyperactivity and alterations in the dopaminergic and cholinergic systems (Drerup et al., 2010; Krapacher et al., 2010) . In the p35 knockout animals, the contribution of p39, another co-activator of Cdk5, cannot be
